Abstract. Based on the purpose of the comfort zone of the drivers' body angle and on the basis of evaluation principles in analyzing the human-machine adaption capacity, this paper puts forward the systematic and practical index system for the driving operation comfort evaluation. Facing the uncertain factors in the index system, it utilizes the fuzzy mathematics to evaluate the ability and also sets up the multistage level fuzzy evaluation model.
Introduction
In the human-machine system, the machine is always in the control, monitor and use of the people regardless of the level height of the automation machine, and people are always in a dominant position [1] . Therefore, the design of the machine and environmental conditions should match the basic biological structure of the human body, so as to ensure the operators go through a series of operating movements in a comfortable condition, which further improves the efficiency of the system. And the design of the work space is a very important element.
The work space design is in accordance with the operator's operating range, the visual range, and working posture and a series of physiological and psychological factors on the job objects, based of which the machines, equipment, tools are reasonable arranged. It can also contribute to the most suitable job position and job scope for the operation, and create an optimal working condition for the operator [2] . The driving comfort is an index to evaluate the work space design in the normal driving. Because this comfort index is uneasily to defined and quantify, this paper uses fuzzy comprehensive evaluation method to evaluate.
The driving comfort evaluation model
Ergonomics experts have observed and measured the comfort angle range of various parts of human body in the comfortable driving conditions, which is shown in Table 1 [3] . Each measuring angle is shown in Figure 1 [4] . 
The determination of Membership Function
Since the evaluation mode of the sitting comfort is to judge if the given angle is in the middle of a comfort range, if so, it is determined that the comfort. When another range, the farther off-center, the more uncomfortable, which is not linear. So the method to determine the membership function coincides with the F-distribution method in a parabolic distribution at intermediate type. So the paper uses this method. 0,
Such as the neck bending angle, when it is in an angular range from 4 to 20, the human body is in a comfortable state. So the parameters are determined, b = 4, c = 20. Since the design of the car seat does not appear to the phenomenon that the neck keep back of the normal state, so a = 0. While neck blending down 60 degrees is extremely uncomfortable, so c = 60, and the membership function is obtained. 
The distribution diagram is as follows:
1 0 60 25 4 Fig. 2 The distribution diagram The other projects to determine membership functions use the same method to get.
Fuzzy Comprehensive Evaluation
Based on the analysis above, the comfort evaluation system is shown in Table 2 by the investigation. Table 2 The comfort evaluation system The model is multi-level fuzzy comprehensive evaluation problem and the following steps should be analyzed.
(1) The factors are divided into nine subsets according to the relevant parts of human body. 
The single-factor evaluation model [5] :
(Note: the °use the model M (•, +) to calculate) (3) j X is thought as a combination of factors, it uses j B  as a single-factor evaluation results, so the affiliation matrix can be obtained. 
The relative size of B means the relative comfort of the evaluated object, so the evaluation system b can be used to sort the objects directly.
The Study of Application Case
According to the cockpit comfort evaluation system established in this paper, the comfort of a type of car between three different models can be judged using the fuzzy comprehensive evaluation method above. After the measurement, the statistics of each data are shown in Table 3 . The indexes are substituted into the corresponding membership function and the membership is obtained as shown in Table 4 . The car A is analysed as followed: 
Therefore, the driving comfort of the car A is 0.993, similarly, the driving comfort of the car B is 0.956, the driving comfort of the car C is 0.941. So the fuzzy comprehensive evaluation results show, driving comfort A> B> C.
Summary
It is a very complex task to conduct static comfort evaluation for car cockpit, which involves many fuzzy factors that are difficult to quantify. But the fuzzy comprehensive evaluation is a qualitative and quantitative effective method, the method takes given object fuzzy factors into consideration. This paper establishes the evaluation index system and three-level fuzzy comprehensive evaluation model for the cabin comfort. The model is important for scientific comfort evaluation of the static drivers and can guide cockpit design.
